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Abstract
Background: The aim of this report was to describe duodenal obstruction caused by a rubber foreign body in a
cow.
Case Presentation: The clinical, biochemical and ultrasonographic findings in a five-year-old Swiss Braunvieh cow
with duodenal ileus caused by a calf feeding nipple are described. The main clinical signs were anorexia, ruminal
tympany, decreased faecal output and abomasal reflux syndrome. Ultrasonographic examination revealed reticular
hyperactivity and a dilated duodenum. A diagnosis of duodenal ileus was made and the cow underwent right-
flank laparotomy, which revealed a dilation of the cranial part of the duodenum because of obstruction by a
pliable foreign body. This was identified via enterotomy as a calf feeding nipple. The cow was healthy at the time
of discharge four days after surgery and went on to complete a successful lactation.
Conclusions: To our knowledge, this is the first description of duodenal obstruction by a calf feeding nipple. This
is an interesting case, which broadens the spectrum of the causes of duodenal ileus, which is usually caused by
obstruction of the duodenum by a phytobezoar.
Background
Ileus of the duodenum results in abomasal reflux syn-
drome, which is characterised by rapid deterioration of
the condition and demeanour in cattle [1]. Phytobezoars
are the most common cause of obstruction of the duo-
denum. They are formed when fibrinous adhesions
involving the reticulum impair the mechanism responsi-
ble for sorting the ingesta, which allows poorly digested
feed to move into the abomasum, omasum and duode-
num, where it may cause an obstruction of the duode-
num [1,2]. In rare instances, coagulated blood may
obstruct the duodenum [1,3-5], although this happens
more commonly in the jejunum [5]. Trichobezoars may
cause duodenal obstruction in calves [6]. Other causes
in mature cattle are obstruction of the duodenum by
gravel [7], mechanical compression of the duodenum by
an abscess in the liver or omentum, or lymphosarcoma
[3]. Functional stenosis of the duodenum refers to ileus
in which a mechanical cause cannot be identified [8].
The duodenum may also be obstructed by pressure
from the gravid uterus [9]. The aim of this report was
to describe duodenal obstruction caused by a rubber
foreign body.
Case presentation
A five-year-old Swiss Braunvieh cow was referred to the
Department for Farm Animals, University of Zurich,
b e c a u s eo faf o u r - d a yh i s t o r yo fa n o r e x i aa n dr e c e n t
ruminal tympany, which were unresponsive to various
medical treatments. The cow was nine-weeks pregnant
and had a moderately abnormal general condition. The
eyes were sunken and there was reduced skin turgor, a
cold muzzle and injected scleral vessels. The heart rate
was 68 beats per minute, the respiratory rate 24 breaths
per min and the rectal temperature 38.6°C. The abdo-
men was markedly distended. On rectal examination, an
L-shaped distended rumen was palpated and there were
small amounts of dark faeces that contained mucus.
Ruminal contractions were reduced and normal layering
of the contents was absent at palpation. Swinging and
percussion auscultation of the abdomen were negative.
The abdominal wall was tense and intestinal sounds
were almost completely absent. Of the foreign body
tests, the withers pinch was positive and percussion of
the reticulum and pole test were negative.
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sample and a urine test strip were normal. The haemato-
crit was increased at 45% (normal, 30 - 35%) and the con-
centration of total solids was 104 g/l (normal, 60 - 80 g/l).
Urea and creatinine concentrations were increased at
18.6 mmol/l (normal, 2.4 - 6.5 mmol/l) and 320 μmol/l
(normal, 55 - 103 μmol/l), respectively, and chloride,
potassium and calcium concentrations were decreased at
66 mmol/l (normal, 100 - 105 mmol/l), 3.1 mmol/l (nor-
mal, 4.0 - 5.0 mmol/l) and 1.9 mmol/l (normal, 2.3 - 2.5
mml/l), respectively. Inorganic phosphorus was increased
at 4.6 mmol/l (normal, 1.3 - 2.4 mmol/l). The chloride
concentration of ruminal juice was markedly increased at
78 mmol/l (normal, 15 - 30 mmol/l). Blood gas analysis
revealed compensated metabolic alkalosis with a base
d e f i c i to f+ 2 0 . 3m m o l / l( n o r m a l ,- 2t o+ 2m m o l / l ) ,a
bicarbonate concentration of 43.9 mmol/l (normal 20 -
30 mmol/l) and a pH of 7.45 (normal, 7.40 - 7.50).
On ultrasonography, the reticulum had six biphasic
contractions per 3 minutes (normal, 3 - 4 contractions/3
minutes) [10] and its contour was normal. The rumen,
omasum and abomasum were severely dilated; the
rumen was in close proximity to the right abdominal
wall and the abomasum extended to a point 10 cm cra-
nial to the right stifle. The cranial part of the duodenum
had no contractions and was dilated with a diameter of
7.9 cm (Figure 1). The remainder of the intestinal tract
was empty and atonic.
Based on all the findings, a diagnosis of duodenal ileus
was made. A standing right-flank laparotomy was car-
ried out under proximal paravertebral anaesthesia. A 25-
cm incision was made 5 cm caudal and parallel to the
last rib, and the abdominal cavity was explored. The
main findings were severely dilated forestomachs and
abomasum, and a pliable foreign body in the sigmoid
flexure of the duodenum, which caused dilation of the
duodenum proximally. Distal to the obstructing foreign
body, the intestines were empty and had no contrac-
tions. The foreign body was massaged in a retrograde
direction to a position just distal to the pylorus, and
that part of the duodenum was exteriorised. Clamps
were placed on the duodenum proximal and distal to
the foreign body, which was then removed via enterot-
omy, and identified as a rubber calf feeding nipple
(Figure 2). The enterotomy incision was closed in two
layers (simple continuous followed by Cushing suture)
using monofilament absorbable suture material (USP 2/0,
Biosyn, Virbac, Küsnacht) and rinsed liberally with iso-
tonic saline solution. The peritoneum, fascia and trans-
verse abdominal muscle were sutured using USP 2
absorbable braided suture material (Polysorb™,S y n e t u r e ,
USA) in a simple continuous suture pattern. The internal
and external oblique abdominal muscles (USP 2) and sub-
cutaneous tissue (USP 0) were adapted and closed sepa-
rately using absorbable suture (Polysorb, Syneture,
Norwalk, Connecticut) in a continuous suture pattern.
The skin was closed with skin staples (Auto Suture, Tyco
Healthcare Group LP, Norwalk, Connecticut). Postopera-
tively, the cow received 9 × 10
6 IU of procaine penicillin
(Procacillin, Intervet, Zurich), intramuscularly, three times
daily for 3 days; 500 mg of flunixin meglumine (Flunixi-
min, Graeub, Berne), intravenously, once daily for 3 days,
and 10 litres of sodium chloride and glucose solution (50 g
glucose and 9 g NaCl/litre) daily via an indwelling intrave-
nous catheter for 3 days. In addition, the cow received 500
ml of a 40% calcium borogluconate solution (Calcamyl-40
MP, Graeub, Bern) immediately after surgery and 5 litres
of sodium chloride and glucose solution containing 42.5
mg neostigmine (Konstigmin, Vétoquinol, Ittigen)
Figure 1 Ultrasonogram of the duodenum. Ultrasonogram of the
cranial part of the duodenum of a cow with obstruction of the
duodenum by a rubber calf feeding nipple. The duodenum is
severely dilated and has a diameter of 8 cm. 1 Abdominal wall, 2
Duodenum, Dotted line Diameter of the duodenum, Ds Dorsal, Vt
Ventral.
Figure 2 Calf feeding nipple. Calf feeding nipple after removal
from the duodenum.
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hour during the following 48 hours via the indwelling
catheter.
One day after surgery, the demeanour of the cow had
improved, and she started eating small amounts of feed
and passing olive-coloured faeces with a soft pulpy con-
sistency. The general condition, appetite and faecal out-
put were normal on the following day. The cow was
discharged four days postoperatively and the skin staples
were removed ten days after the surgery. A follow-up
via telephone seven months later revealed that the cow
had recovered completely and produced more than
10,000 kg of milk during the current lactation.
The clinical signs of the cow described in this report
were typical of duodenal ileus [1,2]. They included rapid
deterioration of the general condition, an enlarged
L-shaped rumen and markedly diminished faecal output,
but no signs of colic and an absence of dilated intestinal
loops on transrectal palpation. The striking ruminal find-
ings can be misinterpreted as an underlying ruminal pro-
blem rather than an intestinal disorder. Laboratory
findings indicating abomasal reflux are typically seen with
impaired passage of ingesta in the abomasum or proximal
small intestine and have been described in cows with duo-
denal ileus of varying causes [1,3,4]. Similar laboratory
findings are also seen in cows with abomasal displacement
and pyloric stenosis [11]. Haemoconcentration, azotaemia,
hypochloraemia and hypokalaemia are considered to be
the main cause of rapid deterioration in the general condi-
tion of cattle with duodenal ileus.
Ultrasonography allowed localisation of the ileus to
the duodenum and differentiation of the problem from
pyloric and jenunal stenosis. With the former, the abo-
masum is dilated and the small intestines are empty,
whereas with the latter multiple dilated loops of small
intestine with a diameter of at least 4 cm are typically
seen [12]. One to three dilated intestinal loops in the
cranial abdomen are typical of duodenal ileus [13,14].
The normal diameter of the duodenum is 0.9 to 5.5 cm
[15], whereas in cows with duodenal ileus, diameters
may range from 6.5 to 9.9 cm [13]. Of special interest
were the reticular findings because six biphasic contrac-
tions per three minutes indicated reticular hypercontrac-
tility. Similar findings have been described in cows with
reticulo-omasal stenosis [16] and vagal indigestion [17].
Treatment of duodenal ileus consists of surgical removal
of the inciting cause via right-flank laparotomy, combined
with the administration of sodium chloride, glucose, cal-
cium, potassium, non-steroidal antiinflammatory drugs
and antibiotics [1,3]. In uncomplicated cases, the obstruct-
ing duodenal content may be manually disintegrated and
moved distally. However, this is not usually feasible and an
enterotomy is required in most cases. In the present case,
a rubber foreign body, rather than a bezoar or a blood
clot, was immediately suspected after palpation of the duo-
denum. It would be interesting to know whether the nip-
ple was ingested during the nursing period or whether it
was accidentally eaten by the cow later.
Conclusion
Duodenal ileus is usually caused by obstruction of the
duodenum by a phytobezoar. In rare instances, coagu-
lated blood may obstruct the duodenum or the duode-
num is mechanically compressed by an abscess or a
neoplasia. To our knowledge, this is the first description
of duodenal obstruction by a calf feeding nipple. This is
an interesting case, which broadens the spectrum of the
causes of duodenal ileus.
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